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BPB
BCECF-AM
cDNA
CHC

CPK

CYP
DMEM
DMSO
DNA
dNTP
EDTA
FBS
GAPDH
HEPES
HGNC‘
HUGO
HMG-CoA
HPLC
HRP

ICs

bromophenol blue
biscarboxyethyl-carboxyfluorecsein acetoxymethylester
complementary DNA

a-cyano-4-hydroxycinnamic acid

creatine phosphokinase

cytochrome P450

dulbeco’s modified eagle medium

dimethyl sulfoxide

deoxyribonucleic acid

deoxynucleoside 5’-triphosphate
ethylenediaminetetraacetic acid

fetal bovine serum

glycelaldehyde-3-phosphate dehydrogenase
N-2-Hydroxyethyl piperazine-N-2-ethanesulfonic acid
HUGO Gene Nomenclature Committee

The Human Genome Organisation
3-Hydroxy-3-methylglutaryl coenzyme A

high performance liquid chromatography

horseradish peroxidase

50% inhibitory concentration



MCT

2-ME

MES

mRNA

MTT

OATP

PAGE

PBS

PCI

PCR

RNase

RT

SDS

TE

Tris

Vmax

Michacelis constatnt

monocarboxylate transporter

2-mercaptoethanol

2-(N-Morpholino) ethanesulfonic acid, monohydrate
messenger RNA
3-(4.5-dimetyl-thiazole-2-yl)-2.5-diphenyl tetrazolium bromide
organic anion transporting polypeptide

polyacrylamide gel elecﬁophoresis

phosphate-buffered saline

phenol:chloroform:isoamyl alcohol 25:24:1 Mixed, pH7.9
polymerase chain reaction

ribonucleic acid

ribonuclease

reverse transcriptase

sodium dodecyl sulfate

tris 10 mM,/EDTA 1 mM

tris (hydroxymethyl)-aminomethane

maximal velocity
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BRHFET S, T 0P CEREBEMEICEOL I LOIIECa VAT O —LE
RO 2 LMo TS, Flza L AT o — VI TER S, &L
T2 - X IVDREOHMBETHS T b, B L OMBBEOMEARRS & 725 =
EREAEMMBRICEERREZREZL TV, LErLARS, mEFoal
Ta—ARERICOE > TESE2ELXIREBIZH S Z iz v afRmEL2E
ITL, BRREARLHLEBEOREICORNBIZ L ML TWVS,
HMG-CoA ZILEEFE (X, HMG-CoA 23 b A\ u VBE~OEBRRIS E i+ 52 L
AT = VESHBREOEEER TH D, RENRBERIMEREECHHRF
FUoREWL, ABERZREPICEEL, 2L AT e—AVESROTBARY
THDIAN U BOEREZIHET 5720, BAZREEa L AT e —VIETE
REFET 5,

ihi?ﬁS@@X??V%%%&ﬂﬂx&?V\VVNX&?V\7WA
AREF L, TRWNRAREF L BRXREF VEINRREZF TITNRNREF
V. BARREZFRHERENTHEY, @2 VAT o— VIECESE RT L
EHIT, EELME Y X7 EBBRSEL 2 EPBRESHTNE ),

LW Lens, ZNHEYORIERD 1 2L LTHABER DL TS,
BHBEEOREHEEIL 1-7% THHZ ERBESNTEY Y, BEREAITIIH
WRARIE L 725 Z LD 5 >0, BEURBIUARAE & 13, BRGHERS A ESE
S, B, ERICWZDRETHY . BHEIBNO Y LT F Uk ARF S —
(CPKYB LTI A7 v BBl Ebi§ 2WETH 5, £ DHRERRIT, B,
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AZFUREDD D HTHROBBEEORNEY AREF LT, 747 F—h
REY & OO CRAUFRVRIEIC X DR HIANEE S, 2001 FEiIC A EEIR &
7otz Dy In vitro FER TORFINZB VTS, B Y AR ZF o OMIaEENEIT
HDOAZF U RED L B L THEECRVEREINTBY Y, in vitro FHHR
W & HMREERICE T 2 RED., BAGRBARE ORERFRRAICERARMA
bbb Th0LEZLND, INE TICHERBRBEORERFICE LTI
AR ENTEY, UTOZAICOWTHEI LTV,

1) I UPA AQIORE X ) Vi PORFPEGEDKRZ 10
2) TR b= 2OFHEE D
3y suiA RAA U FrRrroigs M9

Loy L7 bR RERFICE L TEIFRARALE . RZF U REWH
THEEZ B LG 02, SOICIIERGRBEDRE Y X 7 Big% B
B LTERETBIZE A ETThNTWRWVWORERTH B,

AR TIE, & MEREFHBR RD MBI U7 v MERBR®E L6 ML in
vitro ‘BRFFMIZET VL LTHY, T R_RTOREZF U REYOGHREESEZ
BT 2 Z LI R BREERERF OBALRL, £, Tho0HmRAED
LIz A B FUREMOHIEERIE Y A 2 BRI invitro 3 £ 0 in vivo DRE
FAWTFHE L 72,

BRI T OBBIZOWTHRE Lz, E—E T, SEORZF L REY
DY & FRREEN & OBESEEZH oML, SEYBIZRIT 2EEMEO L
ZAToTc, —HTEDOMREEMEE X ZF L REHOMBNERNE & OREC
SWTHEBREEZMAT, BELETIE, RAFFUREMIT L DHREREMED
fERZ BN, A F U REYMDPFETIHEEML TR M — T ROEEMKIC



DVWTHRFIL., TR M-V ABEEFIZOVWTHLRNENA -, EZETII,
AZFURED L DHEELNR T L2HEOREL BT, BETHL.
RO HBEERECED IR F UG oMEEZ AT U REMLHAT S
ZLIZRY, EDRRZ invitro 3 X T invivo DFRIZEB W TFHE L 7=,
UEOBEHZ LY, A2 F U REYOEERBIERTH 2 MU BUMRAE D3
ERFRBIOREY A 7EBHFEICE L TERRMRREONZOTUTIZE
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BRHIL, BREERRVEERMBERBEEZIT TV IREBTHLED, &
EOEABEBMOPF TIIHRORBIZHEVIZS WA LTaALRTWS, EiEM
ERRETHOIRZTF U REMIZOBEGICH L TEELS &I T4, B
e IC OWTIIRATH B,

AZF UREWI X HHEEORERFT I L O EER 2 3HMIORETd
5 LT, in vitro FHBERIZEERY — VIS, BEETHRENALTWVWAX
ZFREYD I B THROIEEHEDORWE Y RNRZF UMD R ZF L REY
I LEGRBEL ISR I LT VI ERBEINTWB A, in virro 324
REAVERFCBNTL B LEBREABELNATHE S, L LN bE %
DAZF L REYOEEDOR S 2 R—FHlR THEBE L2fizd 2. ZOBED
ARANEREELRET LIS E A S, LEX-T, in vitro FHER %
WCR ST REME OIS 2 T 5 2 & T, k) ZRRENERD
—BIE DT EBBEEND B MERHBEERD MRBIVT v MERG Bk
L6 MR ERBHORELZFLTRY, BRHOET VMRS LTAVSGR T
51610, ZZTRETIIINLOMIBERAVTAY F LU REMOMMEEEIC
DWTHMIIKRET 21T o 7o, R FZF U REDOMBESHITMRETE, iz
FREAR O NI A NN—E3/T ERERET A LTI VFHMa L, 72, &
RABZF U REYOMBNEREEIL HPLC 2 AWVWCER L., B0t & Mk
EMEBIOCHENEEE L OBFEELEE L 2O TLUTICERT 5,
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Atorvastatin Ca
Cerivastatin Na
Fluvastatin Na
Lovastatin
Pitavastatin Ca
Pravastatin Na
Rosuvastatin Ca

Simvastatin

VUNREFUoRBIRRNRAZF U IERETH LT Yy RIKIZ

AFFLRZLUTIIR L,

F—=d XV FECRRM

F—=4 X0 Rk
Novartis pharma X ¥ JER#EL

F— = LV FoRERE
BLFNAIEE X v FORIEHE

— =3 1V FEREM
=4k X v Bk

B—=d X Y FUREME

BRICE W=, T3y RIE~DOZEHIT 0.05N NaOH IZFNFHREME L, 20°C .

SEEHE L, ZO% 02NHCI TpH74 [ZHABTHZ LiIck 0iToTz,

A B F L REBY LIS D

Caspase-Glo 3/7 assay
Cell culture lysis reagent
DMEM

FBS

MTT
Penicillin-streptomycin

Trypsin

HAEBLUZOAFRELUTIOR LT,

Promega
Promega
SIGMA
ICN
Wako
ICN

Gibco BRL
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i) HfREEEE

FREOTFAL LT, b VB RME RD 3 X055 v M E R
L6 & FV Tz, MO RIL, 37°C-5%COz/f Y F 2= —HTIT, B
L7z 10% FBS, 100 TU =Y > 100 pg/mL A b LT hea T 2Eie
DMEM ZH&K & L7z, RD BL U L6 #If% 75 cm® 7 T & =1(Coster, Corning
Incorporated Corning) THE:E L, #fE®% 4-5 B BIZHRZITo 7=, MRIL. BE
PBS(Table 1 ) CHIRZ ¥Ei® 2. bV 7" U ¥AHE(0.25% trypsin, 0.02% EDTA in
PBS)(Z & ¥ g & B S ¥ TiTo 7z,

Table I Composition of PBS

NaCl 8.0 g/L
KCl 02 gL
Na,HPO, - 12H,0 2.9 g/L
KH,PO, 0.2 g/L

iii) MTT assay {%

MTT assay |, Mosmann & DFEICHER L ¥, M%x 96well 7L —
(FALCON)IZ 50 pL/well 3 -D#&FE L, 37°C-5%CO; A ¥ F 2 _—F — PN T 24 K5
BREZ(Tol, TO%, BERICEMLUZEYE 50 pL ML, —ERRsEE
BT o700, BEEEE well 12 0.5% MTT A b v 7 BIR(IRE PBS 12 MTT 25 L
THE) % 10 pL TOEM L 4 REEIRS S8 72, RKIGHBIZHEBEREZERSIFREL,
DMSO % 200 pL Mz CHMREZEESS-, BEE~A /n L — ) —F—
(densitometer CS9300, Shimazu)iZ T 590 nm DWIEE DEIE Z1TV, AR LT

MTT formazan % E& L 7=,



v) b ARSR—EIEMEEE

A% 12well 7" L — b (Coster)iZ 1 mL/well 3-D#EFE L, 37°C-5% CO, A > F =
N—F—NT 24 R ZT o7, £0%, ERBRICEFMIT-EHE 1 mL
AL, —ERREEZTo-, TO%, EAR T L— Rt XV lE N E
&V, EOSBER2,900Xg, 5 min) (ZX VMRAEIX L, BN LM% PBS
(4°C) 1 mL T2 ¥ L, cell culture lysis reagent(Promega) 50 pL % 12 THAE L .
cell lysate & L7z, Cell lysate Z /IR L ¥ /37 BE% 10 pg/mL (ZFER%E., 0
#& 10 pL & Caspase-Glo-3/7(Promega)10 uL % 384well 7L — M (FALCON)_L Cig
& L., 250 rpm T 30 BERER . 1 BFREIZRIB TG ¥ 72, BIE L. Wallac ARVO
Sx-i420 multilabel counter(Perkin Elmer Life science)Z FAVNT 1 #H7- 0 DR

TFNVERE LT, BREEORIEIX Lowry bDOFEIZHER L7 19,

v) HMRRAEEEREE

HBE % 12well 777 L — F(Coster)iZ 1 mL/well T->#&FE L .37°C-5% CO, 1 > ¥ =
N—F—PNT3-4 AMBEEIT o/, I 7/ MOGELHRN S ERIK Y
% 5IkRE L. 37°C @ transport medium (Table I1) 1 mL T 2 [EI¥E% L /=% transport
medium % 1 mL Mz, 37°C T 10 547V A > F =2X— 3> L7, Transport
medium ZRE L, 37°C DEHEZ(A00 pM)% 1 mL I L7z, —ERERRIBIZKE L
7z transport medium 1 mL T 2 EIYE#H L, RIS ZFIE Sz, Kl L7eZ&BK 0.5
mL Z 12 CHIR Zmre, B L., =045 BE(26,100 X g, 5 min)#%, EE% HPLC
{ZYEA L72, HPLC &4 % TableIZ R MEHRA DY o 7 /i3 MB % transport
medium(37°C) 1 mL T2 E¥id L% BKBEICR D X H I L 2FIK 50 uL
LARBEIKAS0 pL 2 N2 TRRE U MER Y v 72057 BE(26,100 X g, 5 min)
L. E#% HPLCIZHEA LT,



TablelI Composition of transport medium

NaCl 137 mM
D-glucose 25 mM
KCl 537 mM
Na,HPO; 0.30 mM
KH,PO4 0.44 mM
NaHCO;3 4.17 mM
CaCl, 1.26 mM
MgSO4 0.80 mM
HEPES 10 mM

TableI HPLC condition

Column Mightsil RP-8 GP (4.6 ¢ X250 mm)
Column temperature 40°C
Mobile phase cerivastatin, simvastatin-
2.5 mM CH3;COONH,4:CH;CN=1:4
fluvastatin, atorvastatin, lovastatin-
2.5 mM CH3;COONH4:CH;CN=1:2
pitavastatin, pravastatin, rosuvastatin-
2.5 mM CH3COONH4:CH3CN=1:1
Flow rate 1.0 mL/min
Wavelength 238 nm
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EFTREDIC AEZFUREYPE MEBGHERD MRETRICE 2 35
FRRET L7,

120p Cerivastatin 120r Simvastatin

100} 100}
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= 60 60
A a0
E 20 20k
Q O A r's 2 0 e 'S A 0 -
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S
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2
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W | A A L I N i A A
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Statins concn. (M)

Fig. 1. Effects of statins on viability of RD cells
Cell viability was measured by the MTT assay. RD cells were exposed to various concentration of

each statin for 48 hours. Each point represents the mean + S.D. of 3-18 determinations.

ZORR, WTNDRAZF U REMERWZBE S, BEKRFHIC RD MO
AHEEMETTDZENREINT, TOESIE, BRI AREFL > LR RE
Fr > TANRREFL > T RURZREFL > 0RNRABFY > EANZRZF
V3> TINRRAZF, BANREFUDIETH-T=(Figl)y 2D D BT T/NR

ZF v, BANRNREZF AL BFZHBENRIT, DR ZF R & LE_FEFI



INEWLDTH-o T,
WRIZAZF L RE Y Otk & HREEE OBEMZ A 729, Fig. 1 »OEH
ST ICso B & 53 BRI (Porw) & DERFRIZ DV TIHRET L 72,

Tablel.
IC,, values and partition coefficients 105 0803 O Cerivastatin
(Po/w) of statins p <001 ?iumviiiifi?
® Atorvastatin
Statins ICso (M)  Po/w 10°F %%ﬁ;’ﬁﬁ‘gﬂ
Cerivastatin 1.7 209.7 3 @ Pravastatin
Simvastatin 3.99 76.0 - 10k
Fluvastatin 8.34 54.0
Atorvastatin 9.26 34.0 ‘ 1k
Lovastatin 52.2 324 . . . .
Pitavastatin 117 30.9 1 10 102108 104 108
Pravastatin 4890 0.34 ICs, (M)
Rosuvastatin  ND. 0.3 Fig. 2. Correlation between growth inhibition
Data were taken from Fig. 1. - and partition coefficients (P,) of statins

ZORR, AEZFUREDENTEND IC B E P \ITBRF2FEENEED 5
hk:&m%x%%bﬁ@%%@%ﬁ&ﬁ%m&Eﬁw:kﬁ%%ént
(Table 1, F1g 2)e BANREZF ATOWTITHRET L BRESRICB W CHiaEE
PITLAERDONT ICHEEZEHTEdoT,

WICAZF U REBICE PHBREECFREREZHA LTI EEEMICIRE
FUREYBRBEFOMBEREEMBREZIT o7, MIEEOEEL LTI R b—
VABIRRZR I u— ARHY, WEREFNLREHEE LTT R b= 2 TidM
ROBEINEPBEEIN, R/ o —P XA TIIHBROBBLLARON S,
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BIE AT UREMOBERFBARBEEEL TR F—2 20 BENE

FIIBE RO RD MO B ZE 1T > 72,

Control
10 pM

Cer

Fig. 3. Morphological degeneration induced by statins in RD cells

RD cells were exposed to various concentration of each statin for 48 hours.
ZTORER, AFRETHROBD, TRDOLEEEOE WA ZF U REY
(B U NREF 2 (Cer), ¥ /RAFF (Sim), 7/IV/NAFF (Flu), 7 kL
2B FL(At0), BAREF U (Lov), EFANZEFL(Pi) IKBNTTH b— =
DFETHHMBOBERIEDBTZBD bz, —FH., KBEEOBEWT I NNRZF

Pra)yB LU E ANRAZF U (RosHIREIZEEZ B 2 720 2 & AR &7z (Fig. 3).

i

:

COFERIZ, Fig. 1 OMlaEGFRIZEZAFE LI —FHTHLDOTH-oT7, *

i

CTCRIZT AR M=V AZEUTEICEERN ERETA 2 ERHREENTWE T R
=BT EEEZRETAZLICED SN OEYOMBEEEICT R b— X
NEE L TWAENERE LT,
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35r [ Control

T 0.1 uM

30 El1uMm

R 10uMm

%st_ § W 100 uM
5 E \
= 8 20} \%
R \
ST 15f N
! N
S E \
22 0f N
& N
S \
S N\
\

Cerivastatin ~ Simvastatin  Fluvastatin ~ Atorvastatin  Lovastatin  Pitavastatin Pravastatin Rosuvastatin

Fig. 4. Effects of statins on caspase-3/7 activity ratio in RD cells

RD cells were exposed to various concentration of each statin for 48 hours, and the cell lysate was
used to measure caspase-3/7 activity ratio. Each column represents the mean with S.D. of 3-18

determinations. *; significantly different from control (no addition) at p < 0.05.

ZOFER. MIROKRM(Fig. 3) & FRIZ, BEEOREWRE F U REVRE
LEVEERIAN—E3/7T DIEVELDRD b (Fig. 4), B A/ —E-3/7 {HFE
WL TH ICs fEE RBEICIEEE E BWHERRO NI b, AZTF v
BRI & B ERBHRBEEEEIC D A R—F3/7 DIEMLEES TR F— R
DBEELTWALZ R LNERST,

25 FUREDIC L BB EEEOET, MRORRIL, H A/~
37 DIEEAGIZ, IBEEREWVIEEBNZ LB3BH ok, Thbb, AFF
REY O EREFHAIREEEIIIEDOIREENES LT D Z LRI T,
—REIC B OB W EMITHREEZ BB LTV b, BRI UMERBRICER L
TN LEPHONTWND, £TITRICAZF U REYOMBIEFME & MAaR

EEELOREZHLNCTLIZEE LT,
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BEIE AFFUREPILBETR b= X EHHRNERE L OEM

BRGAREESNE E HHREREL OBEZHOMNIT D, FRFF
FREMORD MBRANEEEZRIE LT,

102, r’=0.793

O Cerivastatin
35T [0 1min 5 p <0.01 Simvastatin
~ . £ 73 Fluvastatin
£ > un =2 Ne) © Atorvastatin
% 30 10 min E 2, 10  Lovastatin
g 30 min N g g () Pitavastatin
=Y 75k B 60 min % £ 26 @ Pravastatin
& N SE ot
£ 20§ §
=]
.9 % 10.1 1 1 L L L '
= 15k N 1 10 102 10° 104 10°
E \ 1C5 (M)
£ N
g 10fF §
) \
T \
§
0 N

Cerivastatin  Simvastatin =~ Fluvastatin = Atorvastatin  Lovastatin  Pitavastatin Pravastatin Rosuvastatin

Fig. 5. Accumulation of statins in RD cells

The accumulation of each statin (100 uM) was measured at pH 7.4. Each column represents the
mean with S.D. of 3-8 determinations. Insert: Correlation between 60-min uptake and growth

inhibition of statins

ZDOFER. RAZTFUREYOHARANSEEIIBEEEITEKTFT D Z LBRS
N(Fig. 5). REZF U REHOHHBRN~OEY IALIITZEROBEN K E
w:kﬁ%%énkoit\x&%y%%%®mwﬁkmﬁﬁ@%mﬁwgﬁl
BIZIIRWAEERRD b7z (Fig. 5, Insert), Z DFERMN S R X F L ZEMOERK
HRERESHIIGMRNERE L M BEET A Z ENRBE N,

o
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R B

AZFURERIEWER THLIHEEREDTD, TOHEAEHIRENS Z
EnbD W, Lo T, A4 FURENOHESHOFERZHA LTS
CLRIREFEROBAPOBOTEETHS, T TETRAITFURENIH
FMBIC G2 DRBEHRE LTz, TORER, R FUREMITIBERD MR L E
ERFRICRED S Fig. 1), & BIZZOFHMARIEICITMEOERZ: ST Y
A=Y 37 DIEWALE D 7R b= 2ROBEERHA LML 72 5 7= (Fig. 3-4), =
Lo DFERIX, Johnson 533 LT\ Sacher b DG & —F L1- 22,

—Ji. RAZFURFEYILLHEEO—RE LTARE2 L AT 2 —VIET
D I A L QIO DBWAD R INTWD >0 Willis HI13RFF L RE
x5 LD 7y MR o ICiEFOa o HF A A QIO BENEAT S Z
EEBHLMT LTS, £72 Ghirlandara 513t MZBWTH I H 4 AQ10
BESBATHIZLEREL TS P, Lo T, AEBRRICBOTHRZ
FUREMOBEEIC T P A A QI0 DRZBEET BNENERE L,
AZFURFEYE AT YA L QIO P LIROMBAREEZRE Lz 2
A, TP AL A QIO KBEFEROEEIIRD NPT (T —FITR &%
V), 0 TAREF UREHOHRBEIZ a1 A QL0 DXRZDEEIIIEN
Z DR SN, T ORERIT, Rabkin DRERE L —HT B LD ThH o722,

AEF U REGENCNDOFRMIENREDORSICER L& A, TOEIIL,
TUNRREF L > VU NRAFF > TAUNRREF L > T RANREF >
BRNRAZFL > BERAZFL >> FPITRRAEZF L, BRANZAEZFLOIET
bote, THIIEM OIS & BRI E R L, AEY O MRS I

BEVIE EFRV T & DURIR & 1u7-(Fig. 2, Table 1),
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KOIEBEEOBENE Y AR FF UL, a L AT e —VETHREOE WA ZF
VREHE L THLATWERY, 2001 FEIZT7 4 T 5— FREMTHBT LT
A 7 a PN EDOHRIC L > TREGRBEOREANRE S, ACERE 2
STV3 7, RERRIZBVWTHLEI AR ZF U ORMIABESIIEZCHY .,
EHOBS ZBRILE DR Lo, SE. A ¥ F U REYEF OFHMRI
TOREELRAL, A FUREMTREKREDICHREEE 2T Z 28
BN LTe, TOZLEPHLAZFUREMORAT, ZOMPEED LF 1R
DONDHEITIE, BRHRAEDCRIE) X7 B HERTHZ ENRBEIND,
FE, CYP BIU I U AR—F —% L Ep—RYBBEERICLIY., X
BFREMCLDHBEEY R PERT L ERBESL TS 23, 4544
Y —EYRBEERAOBR? D bR ZITV, RFFUREMORELERD
—Bhe L7zuy,

FEINOCEYOHHMRNEREZRELZ L 25, HHBENEEEIIEY
DIFEHEDOE SIEFE T2 LNREN, R¥FUREYOHHEAN~DORY
AAIIZEROEERENWZ EBRBINT, ZTNETARAIF U REYD
/NBBRAFS L ORFER D 3AH#4% 121X Organic anion transporting polypeptide (OATP)
family 3B85-9 5 Z L B3 E STV B 323908 B EMBIC 38V Tld OATP
family OB S IXEVWH D L B b, A FUREYOT/EHATHHa L R
Fu—UETRZRELLE IS, EXNREFUET MUARFF L 20 R
NABF ST ITNRABFUZINNRAFTF U ZO0NREF 2 YRR EF
Y2ZVUNRAEZFUDIBTHST(T —Z IR ERY), U EDORERNS, AZF
CREMOEERTHE AL RAT o UETHE L BIER T B HEEM M
BLRWZ LR ENT, ZTDZ &Hh HMG-CoA BITEER ORE/ER & M

EEMIIERE LR WD E BN REBINT,
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IE e

H
m

AEFUREDZLDHBEEEIIOVWTIEA BRI ENLTVWE 0D, [F—
AR TI RN TORAZF U REYOMBREEELHRIT L, TALZERELEL
Bl ey, ZZTERETHE, TRETHRENTHWETRTORYF
EMEROTHHRICEZ DEELZHEMIBRTT L., TOER, A7FRK
Yo B AR MR 1T A OfE/IMEI KO A X—E3/7 DIEELE RS
THRN=VAOBAENRENT, A FUREMICLEZT R N— AFE
DI S IIEY O HERE E S WVHEEEZ R L, BEEOSWEYIE PEEMERN
MW EBRRENT, S HITFOESEHIT. EMoFHENEEERICKEELT
WHBZELHALNI LT, —F, AFFUREHYDa L AT o0 — LETROE
2 LR L UOBESEEOBIIIEE L 22 o/, 2XF U REYITRIIC
Do THRATL2EN THLZ L6, BMEARBEOMHZZE LIIRER T
Va—VEEZETDHET, RERIIERZLOER2VED,

Statins

Apoptosis
= Spherical form
= Caspase-3/7 1

| Statins-induced apoptosis is associated with
their intracellular accumulation.

RD, L6 cells

16



FBE AT UREYICIAGEEER

B—H S

HIEO LY A FF U REYIC L AHMIBEEEICII S A —F-3/7 OiFEHE
Bz TR =V ZABEET L2 RN o7, ZZTERETIEIIO
Bz S DI T 2702 ORI E2IToT, TR b —3 ARKIZIT,
TFTALVET =% LTHAN—E8 2EETIRELI P R T2
LTH A =T 9 BT BRBE O >0 FERRENE 5TV D 339,
¥7- 0 A—+F-8 X, Bcl2

Death ligand Stimulation

family ®—-2>7T A Bid DN K Death receptor

ﬁ%@@]%ﬁ’%j[\ LT \: }\ = }‘ ‘1’ T Mitochondria
] : caspases 1 [ T pll

) 77,73E0)‘/ }\ ZA= AN ﬁﬁtﬂ '%n”&*tochromec
ERET 5 LT H R \\ %ﬁ?ﬁﬁ

9 DEHALIZEET B, l@ﬁ§ﬁﬂl
VOB b R 2

=37 NEE S, Ml

DEARIEB L ODNAB A L ZFHFE LT DT R b= 25| g I bd, —7.
WTENEEA PV RZ LD A N—F12 OFHEAR TR h— A28 Xk 2
TIENBEESNTVD ), ZITREFUREMICE AT R b= 21013 L
HLOORBEHREESE L TWADNRERALNCTHHDIT, HA—E-8 BLUW9
DEHREB LA ARN—EBOHEAZHONTEDORBEORELRAT, 56
27 ® b= AFERTF Th B MRARIEL TICER L. £ OB LOFHE
BT BT — 4 BB O T TIC R B,
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BE BB I UOERTE

i) ERZEY - JE

Pare R~ — S .

B—E FH

Antibiotic G-418 Sulfate

ANTI-FLAG® M2 Monoclonal Antibody
BCECF-AM

Blasticidin S Hydrochloride

Caspase-Glo 8 assay

Caspase-Glo 9 assay

CHC

DNase I Amprification Grade

ECLTM Western blotting detection reagent
EcoR I

Ethidium Bromide Solution

Goat anti-mouse IgG1-HRP

HotStarTaq PCR

L-["*C] Lactic acid sodium salt

L-Lactic acid sodium salt
LipofectamineTM Reagent

Mouse anti-actin monoclonal antibody
-Nigericin

Omniscript RT Kit
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Promega

SIGMA

Wako

Funakoshi

Promega

Promega

SIGMA

Invitrogen

Amersham Pharmacia Biotech
NEW ENGLAND BioLabs
QIAGEN

Santa Cruz Biotechnology
QIAGEN

Amersham

ICN

Invitrogen

CHEMICON

Wako

QIAGEN



pcDNA3.1/zeo(+) Invitrogen

PCI Nacalai tesque

pCl-neo Promega

pGEM® T-easy vector Promega

Phroletin SIGMA

Proteinase K QIAGEN

RNAeasy mini kit QIAGEN

RNase-Free DNase Set QIAGEN

Sal I NEW ENGLAND BioLabs
Xho 1 NEW ENGLAND BioLabs

Z-Leu-glu(OMe)-Thr-Asp(OMe) Fluoromethyl Ketone ~ SIGMA

i) MiEEEE
F—E B H i) TRYEZLOIOWTIIEHEZEK L,

MCT4 BHIEHEMIR 2 ERT 212h- 0 BEMIEE LT 7 B RAE
Biifa sk LLC-PK1 HEfgZ HV e, RIRIOEEEIL, 37°C-5%C0; 1 ¥ F 2~ —
&2 —PNTITW, FE@EE L7 10% FBS, 100 IU =Y > 100 pg/mL A kL7
hvA v & ET Mediuml199 % 358K & L7-, LLC-PK1 #if2% 75 cm® 7 7 2 =
(Coster, Corning Incorporated Corning) THzZ L, &% 4-5 H B IR E21T - 7=,
FEAIL. BB PBS (Table 1 ) THIREZ ¥E§ 1%, BV 773 L E8#K(0.25% trypsin, 0.02%

EDTA inPBS)IZ & V) Mla 28X &CiF o7,

i) A NS—EBEMERERE

BB BH v)THB
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iv) DNA fH ik

MIRZ 10em T 4 v ¥ 2 TR L, 37°C-5% CO, 1 v F 2X—F —NT 24 FF
FMEEZIToTc, TOH, BRIRCEMRIE-ERERML, —ERFREEL
{Tolce EDH%, BEARZ L—_"—Z XV MEE & LY EOSBE,600Xg, 5
min)iZ & Y HIfEZEUR L7z, ENR L7-#ElE% PBS(AOINZ LV 2 [E¥e#E. &
57 BE(1,600 X g, 5 min)iZ & ¥ 15 672 fAEIT lysis buffer(TablelV) 0.5 mL /M % T,
AR B R LT, ARIRERRMRIZ PCI % 0.5 mL A T 1 4 RIERIEFR L.,
LA BE(26,100X g, 10 min)iZ X o> TAKMBE SR LTz, KHED 25 EFEDT ¥
=& V10 FED 3 M EiftF MU v AZMAT, | HSEEERMmL, -20°C
TI15 HBE L, TO%, =055840,800Xg, 10 min)iZ & ¥ vEEZEIR L,
70% =& / —/v% 200 pL N2 CTEE LT, 3D5BE40,800X g, 5 min)ZfT\ >,
AR L, & 507 EERIZ TE buffer(Tris 10 mM, EDTA 1 mM)0.5 mL %0 %
THAME LTz, RIZ RNase Z#&IEE 0.5 pg/mL & 725 X 9124, 50°C T 1 B
A FaN—a i, ZOBEKIC,PCIOSmL #MNx T 1 sSEEERER L,
0457 BE(26,100 X g, 10 min) IZ Ko TAKREE 7 = 7 — VFRIZHBEL . KM% 5B
Lz, KD 25 EEEOTH J—NE 1/10 RED 3 M BilgT MU v 5%
2 T 1 EEEIER L.-200C T 15 5L E#E U7, 3% 047 BE(40,800 X g, 10 min)
LT EEIR L., 70%T % J —/v% 200 uL Nz THeiE Lz, =04 840,800
X g, 5 min)ic & ¥ REBEEIL L, 86zt % A%, TE buffer ZEEMZ T
AR L, DNA fiHH# & L7z, DNA fiH#KIZ. 260 nm (28T 2R NHEN S TR
DOFIZHE-> T DNA BEZEFE L7-, DNA 20 pg F S EDOHMHBARIZ loading dye
EIMZ T, 2% 7 Ha—RF VEKIKE(100V, 60 min) % 1T - 7=, BEXRIKENOEE

BB X UFEEKIE. ATTO printgraph, ATTO imageSaver AE-6905C % FV 77,
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DNA conen. = 0.D.260 nm x dilution rate x 50 (ug/mL)

TableIV Composition of lysis buffer

EDTA-2Na 10 mM
NaCl 200 mM
Proteinase K 0.1 mg/mL
TritonX-100 02%
Tris-HC1 (pH 7.4) 10 mM

v) #MREA pH BIEE

HEREN pH BIZE X, Boyarsky D D FIEIZHEM L= 40, M % 12well 7 L— K
(Coster)IZHEFE L . 37°C-5% CO A ' F a2 X—F—NT24 BREE 2T, £
D%, HERRICEMBIEEZEYEZRML, —CRHEEEZ2To ., BLOMH
(10,200X g, 5 min)iZ & ¥ Mk %2 EIX L7z, [EUX L7ZHIfE % PBS(4°C)1 mL T 2 [A]
Pei& L. HEPES buffer(Table V) 0.5 mL (2% L 7=, BCECF-AM solution % #& &
3pMIZ72 % X 912N %2 T 37°C T304 A v F 2 ~X—3 3 » L7z, HEPES buffer
T 1 [EI¥Ei%#% . HEPES buffer 1 mL (8% L7z, MRSRETREZ 12well 7L — b
(Coster)iZ# L, BhE I & 485 nm B \ & 450 nm, F L E 535 nm THEIE LT,
FRERRIT DV TrX, BCECF-AM solution &1 L 72 /2% pH 6.6-8.0 [ZFHEE L 7=
calibration buffer(TableVI) 1 mL IZZFNZIVEBE L, T APV U EKEBE 10
pg/ml L7225 E91TA, 10 54 v Fa_X— 3 L% 12well 7L— b

(Coster)iZ# L, FhiE i & 485 nm 3 5 T 450 nm. # K& 535 nm THEIE L7~

2]



TableV HEPES buffer TableVI Calibration buffer

D-glucose 5mM NaCl 10 mM
HEPES 20 mM MgSO4 1 mM
KCl 5 mM Na-MOPS 10 mM
NaCl 153 mM KCl1 130 mM

vi) ARRPELERERIEE

A% 12well 7L — M (Costen)IZFERE L, 37°C-5% CO,A{ > F aX—F —NT
24 BRI R 21T o7c, £D%, BERICBMICTEMEZRM L, —ERRHLE
BuiToTe, ZDH, ELVART L— =2 X VMEEZ & &0 EOOBE10,200
X g, 5 min)iZ & ¥ MR A [EIR U7z, B L7 #ifE % PBS (4°C) 1 mL T2 [E¥E#% L.
cell culture lysis reagent(Promega) 50 pL (Z¥FE L. cell lysate & L7=, HARIR &
Lactate Reagent (FLEAERLEESE. ~LA ¥ & —F . chromogen precursor % & 1?)
Z 1:100 TRIS S¥ 7, RIS Z 96well 7L —MIBL, v( 77 L—1

— & —(densitometer CS9300, Shimazuﬂl'( 540 nm DR ILE DRIE 21T > 7,

vii)) RT-PCR ¥
1) ‘BRSSO total RNA HH
#ERE7> b RNAeasy mini Kit, RNase-Free DNase Set, DNase I Amprification Grade

Z FAUNT total RNA ZHH L7-,

2) WERE Rk

WERE I Omniscript RT Kit & AV, Chart 1 IR L7z FETITo 7,

22



Component Volume/Reaction
10 X Buffer RT 2 uL
dNTP Mix (5 mM each dNTP) 2uL
Random Primer (50 ng/pL) 2 uL‘
RNase inhibitor (10 unit/plL) 1 ul
Reverce Transcriptase 1puL
RNase-Free Water variable
Template RNA variable
Total volume 20 uL

Chart 1 Procedure of reverse transcription
3) PCR )i~

Cycle
37°C 60 min
93°C 5 min

y

cDNA

PCR [ Ji~1& HotStarTag PCR % V>, Chart 2 |Z7= L 72 571 T1T -2 7=, Primer 1.

TableVIIZ/ R L7 D& V=,

Component Volume/Reaction
10 X PCR Buffer 10 pL
dNTP Mix (10 mM each) 2 uL
Primer Mix (50 ng/pL) 1 pL
HotStarTaq DNA polymerase 0.5puL
RNase-Free Water variable
Template DNA variable
Total volume 100 pL
Chart 2 Procedure for PCR

23

Cycle
95°C 15 min

'

94°C 30 sec
51-53°C 1 min :I X 40-45 cycles
72°C 1 min

|

PCR product



TableVI Sequences of primers for PCR

Name HGNC name Accession No. Sequences

Forward: 5°- atc ctg ggc tte att gac at -3°

hMCT4 SLC16A3 NM_004207
Reverse: 5’- atg gag aag ctg aag agg ta -3’
Forward: 5°- aag gtc atc cct gag ctg aa -3’
hGAPDH - NM_ 002046
Reverse: 5°- ttc tag acg gca ggt cag gt -3’
4) BRI

PCR EML 1% T Hau—R 7/ W(=F VT A7 a<A K 10 ug/100 mL & &)
77T 4L, 100V, 30 mEEKKENZITo7z, IKEIL7= 7 b ATTO

Printgraph 33 & U8 ATTO ImageSaver AE-6905C & FiV T/ ROE N E ek LT,

vii) MCT4 Fi| 58 B A ORE S
1) 79 A3 RO |

Caco-2 g & ¥ HlitH L 7= total RNA Z&581 & L, RT-PCR 21T\, MCT4 B &
U CD147 D&% ¢cDNA #%57-, Z ® cDNA % pGEM® T-easy “X7 & —|[ZHEA5A
#. pGEM-MCT4 £ X U' pGEM-CD147 %#7%7-, pGEM-MCT4, pGEM-CD147 3
FNEFENXbo I BELSall, BcoRI BL U Xho 1 iz X DL L., R UBESRMTHE
%17 o 7= pCl-neo. pcDNA3.1/zeo(IZ E N EIREIIA AT, ZHUZ £ D pCI-MCT4
B L O pcDNA-CD147 %57, MCT4 [ZIX B2 TERRNE - 2728, IR
S ¥ 72 MCT4 OREERILFRIBE 2 7 RIZ T 272912, MCT4 ORF @ 57 K
BIZ FLAG =t h— 7. 3 HIBIT cmye. His = F h— 75 LN ERABAET 5

Z &L, pCI-MCT4 28580 L L, PCR 21T o7z, B 517~ ¢cDNA % EcoR I
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BXU Xho IIZLV{HLL., R UBSRAE L 1T o7 pSF-1 IZHAAATS, DNA
V=7 VAKX VIEEERES 2R L. pSF-FLAG-MCT4 % 57z,
pSF-FLAG-MCT4 3 X U pcDNA-CD147 I KBBEIZ b T VA7 4 —L 1L, B—D

su—rERERELL,

2)  HiRE~DOZEA
%9 LLC-PK1 #ifZ~ pcDNA-CD147 3 L () pcDNA3.1/zeo(H) & B A L7233, =
D blasticidin S T~ — I —%F T 5 pSV2 % pcDNA3.1/zeo(+)D 10 7D 1 &
(wiw), RIRFIZ N7 A7 =227 b L7z, 2.0 pg/mL @ blasticidin SIZX V&L 2
va EITV, CD147 2 ZEFR B L 7o Miatk Th % LLC-CD147 Mfads L OV A
T 4732 ha—)LTé%h% LLC-pcDNA 2% 57, ¥&IZ LLC-CD147 #ifak X
TN LLC-pcDNA #HEZ(Z pSF -FLAG-MCT4 B L U pSF-1 # TN FEA LT-, 800
pg/mL D G418 sulfate TE L7 33 21T\, CD147 8 X U MCT4-FLAG % 3
B L 7= Mgk TdH D LLC-CD147/MCT4-FLAG MIlE B L O3 FBORXH T 4 T2
FE—/LHIRETH D LLC-pcDNA/PSF-1 #fE, LLC-CD147/pSF-1 #7725 ONZ

LLC-pcDNA/MCT4-FLAG #il8 %1577,

ix) Western blotting ¥

Z Ry BERERE 4 FEENVD 9 M Urea BB L U5 fEEGWN)D 2XSDS
sample buffer(0.1 M Tris-HC1 (pH6.8), 4% SDS, 10% 2-ME, 20% glycerol, 0.004%
BPB) & J&A L. 100°C T 3 43 EIMBVE M L 7= . SDS-PAGE IZ & A B2 1T - 7=,
HBNT, WU TZUNLT I RFVhb= hrkir—R R 7 L (BIO-RAD)
~DEF XY EDEEF T o 17, BErE T transfer buffer(48 mM Tris, 39 mM glycine,

20% MeOH, 1.3 mM SDSHIZE L7=ARKIZR I T 7 U AT I RFAABL U= b

25



TNO—RRAS TV EIEEH, 15 VOEEE 90 SE»T TITo7z, BEH,
A 7 b % blocking buffer(0.05% Tween 20, 10% A ¥ A 3I/L7 in PBS)F T 1
BFEHEYE U7z, 20 f%75 3R L 7= blocking buffer THUAM 2 )G U CTHER L 72 HAE 1
mL & ATV eERL, BRTIRRUERIESE, TOBRA VTV %
wash buffer(0.05% Tween 20 in PBS) T 3 [EI#E#E L7, 20 5% R L 7z blocking buffer
T 4000 fEA IR L7 BRP EZE#B ZRFUE 1mL L AT L2 EH L, IR T 1R
MG &, £DH% A L7 V% wash buffer T3 B L. ECLTM Western

blotting detection reagent % 1 RIS S/, X7 4 LV ATEL LTz,

x) FLEEER Y AL FEERIE

B % 24well 7" L— }(Coster)iZ 0.5 mL/well §>#EFE L 7z, 37°C-5% CO, A >
Fa_—F—NT 34 AREER, 370y MOELEHRD? SEERER
5IBrZE L. 37°C @ transport medium (Table 1) 0.5 mL T 2 [E%E¥% L7=%. transport
medium % 0.5 mL 3 2A1%237°C T1045H 7 VA > F = X—3 3 > LTz, Transport
medium % %25 L, L- ["*C] Lactic acid sodium salt(0.2 pCi)% transport medium =
FRLTEREL.OSmL ML T—ENREE LN LA FaX— LT,
HikbrE% . K% L7z transport medium 0.5 mL (2 TR EIT o 72, £ DOH%E well
i 0.2N NaOH-1% SDS 0.5 mL ZMA M2 =M L, B2/ 1 7/ LR

VF L—HF— (ASCII, Amersham)Z 5mL 0%, BEEEZBIE L,
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FE ERER

F—H RZFUREMFEMET R P — L AZBIT DI AR—EREORE

FIR L7280, TRV RAREBIZII2 2OFELRER LTINS, 1
OE, WANR=F9 OLFRZESI Fa s NI TE2RETARETHY . i
LA AN—E-8 ODIEHILEEIZEERENTIRETHILIDN., WTFRLOREKL

S

A A S—F3/7 DIEHALEZ T U TCDNAWB R LR P02 DT R F—3
A OB R xR 2T, TREFUREPIZLATR =22 EE
EORBEVBEETAENEHONITATZDIZEDBRERL DN A/—F-8, -9 [

HIZE 7 HTUNZ DNA WA k&2 fE L7,

(a) 3r (b) - e (C> Cerivastatin (uM)
o o ™ M C 061 1 10
B = e
= s 2
28,1 25
£2 £92¢
T = 2 E
22 1t 2 2 1 kbp—
&2 e = 1r
25 ZE
S W < o
SR) S8 500 bp—

0 0
S N
& 37 S
& > & ~
O & O &
O X
& A
& &
O O
K K

Fig. 6. Effect of cerivastatin on caspase-8 (a) and -9 (b) activity ratio and DNA

fragmentation induced by cerivastatin (c¢) in RD cells

(a, b) Each column represents the mean with $.D. of 3-6 determinations.
*; significantly different from control (no addition) at p < 0.05.
(c) Extracted DNA (20 pg) was electrophoresed on a 2% agarose gel.

M: marker, C: control
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ZORER, BINRAZFREICLY HANN—E9 OFEHEEBRFED L, &
HIZE YRR EZF U RERTFR: DNA OB A L3 S = (Fig. 6), 724 &
N—E-8 ODEMEZBAE LA, EHEOEREIIHFTICH O LB3ERSh
7e(Fig. 6)e L7 oT, BUNRREZF AL THFEINDTHR b—T 213 H
ANR—EY9 LHEEZMHS LR EINT, FITRICHANN—F9 LREEES
TRV ZAOBRBEELFREIZT D720, B A—F9 HEFOHEZR L BT
L7,

(a) Control :Iq

Cerivastatin 1 ptM %__‘ .
+caspase 9 inhibitor
[ 1 i 1 ]
0 5 10 15 20 25
(b) Caspase-3/7 activity ratio (sample(+)/control)

Control |-—1

Cerivastatin 1 pM .
+caspase 9 inhibitor %
[l 1 ]
0 1 2 3
Caspase-9 activity ratio (sample (+) /control)

Fig. 7. Effect of caspase-9 inhibitor on caspase-3/7 (a) and -9 (b) activity ratio in

cerivastatin-treated RD cells

RD cells were exposed to cerivastatin (1 uM) in the absence or presence of caspase-9 inhibitor (10
uM) for 48 hours. Each column represents the mean with S.D. of 3-6 determinations.
*; significantly different from control (no addition) at p < 0.01,

t; significantly different from cerivastatin alone at p < 0.05.

28



ZORER, W AN—E9 HEADOEFC LV B ARZFUHRFET LN R
R—E-3/7 BL-9 DIEHITFEEIZHHI SN D Z & 23R S iz (Fig. 7).
INHLORERIY, RAFFUREDIZ L H5BEGARESIII 2RI TR
NLETRR—VRACRE L TWD Z LRI I T,

BIEH REZFUREYFESET R F— TR LN ERE(L & O BEE M

S harRUTREEZNLETHR F— AFERREO—DIZHIEAN OBEL
BREENTND TP ZZTREZFUREMIC L BT R b — R iTHla B
{ERBEE L TWANEDPEZPLNITEEDICRAE F U REYREEROMAEN
pH BN OV TRE 21T 7=,

75| Fig. 8
:L Effect of cerivastatin on intracellular
%—1 pH in RD cells
:% 741 Intracellular acidification was measured with
E x BCECF-AM at 48 hours.
g 73k , Each column represents the mean with S.D. of
3-6 determinations.
' l *; significantly different from control
7.2 %= 4 L

(no addition) at p < 0.05.
Control

Cerivastatin concn. (M)

FORER, Y NRETF UBRBROBERGMIN pH (X, BWBERFNICE
T35 BN o/(Fig. 8), TRbH, RF¥FUREMOMIEEL
HENBELOBEEZBRTCT R NV RAZFET L2 ERTRINT,

wIZ @@%W%ﬁk#&@ioﬁ% TELTWEDONEHLMNITS
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720, BRHHMRTEICEALAINDIABICEB L, B U NNRZF AL 48 R
BOMBANILBELRE L,

Control

1 1 ] L L J

0 5 10 15 20 25 30

Intracellular lactic acid content
(nmol/mg protein)

Fig. 9. Effects of cerivastatin on intracellular lactic acid content of RD cells

Each column represents the mean with S.D. of 3-6 determinations.

*; significantly different from control (no addition) at p < 0.05.

ZOFRER. BV AR EFF U I MBEIC L > T, FERMBBENILBRED LF 2
B LT (Fig. 9). BREDE THLOILBIIBRBREBIC LI TT R F—v 2%
BIEEITIENRESNTVD, TDZ b Y ARREF U ITHENILE
B LA IELZ LTIV MRNEBELCEZFEEL, 7R M-V RZ25|EEIL
TWAHIEWNRBENT, TITRICEY RREZF L L ABEEHEERTH 5
CHC Z £ F I ¥ ROMBAEFRETICRETEELZ BRI L,

ER o G+ cic Fie 10.
§ 100 Effect of CHC on reduction of RD cell
E‘ 80 viability treated by cerivastatin
°\\; 60 RD cells were exposed to various concentrations
I_';;; 40 of cerivastatin in the absence or presence of 0.5
E 20 mM CHC for 48 hours.
3 0 > Each point represents the mean + S.D. of

0.1 1 10 100 6-12 determinations.

Cerivastatin (uM)
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FOFER, CHC £FICL VB NAZF A L AEBFEROE TR IR
B EDPREINT(Fig. 10), ZHIE CHC OFFRIZ LY 2 & F L R HET
HAFNIBEOHE KA ISR - ICER L TWA L EZ NS,

BoIE fIRICET A MCT4 24 L7-SLEREE L 2 7 F L Ry DO RLES £

MR OIREZFE T2 Z LA 5TV 5 monocarboxylate transporter
MCDIZER L7z, MCT IIEBEZEE L L, MM OLBEEZRET5 2
Lo THIBEN pH DEFEEIZHFE LTV 5, 2 2 TEREGMIAIZISIT A MCT
DFF e b NRRERRIT 21T >7, T RDMIIZBITS MCT 74 YV 7 4 — 4

DFEBFEFR 2 O B XA EREI1T o 72,

- RT-PCR

© Lactic acid

Maker MCT4 GAPDH

* Western blot

MCT4 ,1    00

Actin RD, 16 cells

Fig. 11. Transport mechanism of L-lactic acid in RD and L6 skeletal muscle cells
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RD HAEIZ 3T MCT4 mRNA B X OMCT4 E B ORBRNED b= (Fig. 1),
E L6 HIIBIZBWTHRBROBREZHE, SOICHBOPHERIZEY RD B
LUVL6 MRS OILEBEPEHIZIE MCT4 2BEET2 Z EBHL Lo 72(F—

IR & AUy,

—J7. AZFUREYMOBEBICER TS L, Tamai SIXMAEMEMIZBWT
MCT BAZF U REMEZEETHILE2RELTVDE P, BT RNEST
JVHERL T d % Caco-2 MIAZIZ 1T 5 atorvastatin Hizs 3 & UV H1 360> NBL-1 #Efg @
lovastatin B |2 Z 2L MCT 23B85 LT\ 5 Z L 8B ST g “49)

Lizdo T, BOFEHFIZE < MCT4 12Xt LTH A X F U REYIIRE
HOLWEIHEREE LTERT 2 Z e TEEND, AF T U REYD LB
FHET DL ROIZRFZ T U RENICLLMIENILBEDO LR EZHPTELDT
72V B 2 72, & 2T MCT4/CD147 387 E AV TR F F U REY
DEEDRIZOWVTHEET L7z, MCT4 BHIBBEMANZERT 212H72 D MCT4
DE~DRIEEZHBT5ERE ThHD CDI47 ZEHRIET,

ZITEPTMCT4BLUCDIAT b TV AT =27 v s VBOEARELZ VT A

BoTduawT 4o THER L,

CI vin v Vv

Fig. 12. Expression of CD147 and MCT4-FLAG in c¢cm, vim, cv and vv cells
Proteins were separated by SDS-PAGE, and western blotting was performed with antibodies against

CD147 and FLAG.
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cm i¥, MCT4 8L U CD147 Z2HHEH T2 b D, vm I MCT4 DARE S H
ZbHb?D, cviZ CDI4T DHFEBRIVTZHD, wWidNI ZF—DHEREIELZ LD
ThHY, WFNLEALZEAORRDOLNED bNI-(Fig 12)7, %= TKkiz
BA LT MCT4 DEiEiEEEH L TV AN ENEHERT 5720, MCT4 OEE
ThHH AT HAWVWTERY ALEREZIT o7,

127 mem mvm mev ow

10f *
Fig. 13.

Uptake of L-lactic acid (3.3 pM) .
by ¢m, vim, cv and vv cells

T

0.8

T

0.6 ['*C] L-lactic acid uptake by cm, vm, cv

and vv cells was measured at pH 6.0.

Each column represents the mean with

04

Uptake (nmol/mg protein)

S.D. of 3-6 determinations.
0.2

*: significantly different from vm, cv and

vv cells at p < 0.05.

Y

NN

LS

1 30 60 90

Time (min)

Z DFER.MCT4 DIH(vm)B LTV CDI47 DI (cV)BEBR I EZHDITRT F—0D
HWWERBR I LD L IZERBEEOR YV ALELIREholz, —7F,
MCT4 B LU CD147 Z H£BHE I T2 HE(cm)iZid. B ARIEEDERAZRD
b7z (Fig. 13)*7, % Z TIRIZ MCT4/CD147 35 HAMM(cm) 23, MCT4 DB 4
HERELTVDIRZHALNICT 5720, LBIY IAHORERFHEIZOVTR

FEfTo7,
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L-Lactic acid concn. (mM)

Fig. 14.

Concentration dependence of the
uptake of L-lactic acid

Each point represents the

mean £ S.D. of 3 determinations.

L-Lactic acid

Control

(10 mM)
CHC
(10 mM) -
Phloretin
(0.1 mM)
0 20 40 60 80 100120
Uptake (% of control)
Fig. 15.

Inhibitory effects of substrate and inhibitors
of MCT4 on L-lactic acid uptake

Each column represents the mean with S.D. of

3-8 determinations.

*; significantly different from control at p < 0.01.

MCT4/CD147 HZEEMI(cm)IZBIT DBV ARITEBEEKESEEZ R L, 8

FPEDR S Z7R9 Km 13 28.7 mM & B H X317~ (Fig. 14), = DIEIT oocyte FER %

THREENTVWAS MCT4 @ Km B 28.5mM L IFIF—FH LAY, &512 MCT4 ©

E'E (L-Lactic acid) X OFHEH|(Phloretin, CHO)IZ & - T MCT4 % /1 L7~ SLEe#

FITRSPAEEIND Z &R ENT(Fig. 15), L7722 - T, 38HI5E X ¥ 7~ MCT4

I+ HEEL TR EEZ, RFF U REYORESDEORS 21T 7,

Cerivastatin
Simvastatin
Fluvastatin
Atorvastatin
Lovastatin
Pitavastatin
Pravastatin |2
Rosuvastatin 2222222277777 7277777777 22777)—

Control " . " ]

0 20 40 60 80 100

Uptake (% of control)

34

Fig. 16.

Inhibitory effects of statins (100 pM)

on L-lactic acid uptake

The [*C] L-lactic acid uptake by cm was measured
at pH 6.0.

Each column represents the mean with S.D. of 3-6
determinations.

*: significantly different from control at p < 0.01.



ZTOFRER, MBEEEORE N LTRSS NTREEMR & F 581X MCT4 %
N LT BEmE LR EET A Z B3R ani, —F, MBESEOE KM
AZF UL DBEEDRITIZE A LRD LN h o7, MlaENE L MCT4 x5t
T HHEEDNFITIIBEESER H B Z L HRR X Tz (Fig. 16),
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H
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AECHEE-FZIBVW IHRLEEROENP T2 AR EZF L 2HNTRE
F U REMIT L D HEERERFICOV TR 2T o/, Y ASRXFF
ANTEDHBAEEITIIN R S—E-9 OIEEIEE) TR =V ZAREELTH
BILWRENT, —F. HAS—PE DEMLIZIERICE D L ARSI
(Fig. 6), ZALHDFERIT. Zhong HORERE L —FTBHDTho ¥,
EBICBVARRZFATL DD AR—F3/T BEV9 OIEHELITH A —F.9
FEACID a2y b — VLV E TSI EN S Z LR &N (Fig. 7). ZD
TEPDOEBEIANRREFUNZEIBTRP—REII bar VI TREEZN T
LHBEBN RS, S I RYTERLET R b — Y A BB A HET 5 —
ENBENEEE(E B HME SN TNWD T 2 Lt RITE I AR ZFUIRER
DOFBEAN pH ZHIE L7z, £OFRR, B N2 ¥ F U BERFENICHIRNEREL
MBI B I L ARE N (Fig. 8)

RIZZ DMBRANBHCORERFLZHAONCT 5720, BEEHMIRTEICE
EINDHBIIERE Lz, BEVE THIABIT. TOBFLEECI Y TR
F—ZEBIERITIENREENTNE ¥, 22 TR ASARFFUIREHR
DOHENIBEZRE LI L ZA FERMBENALBED EFBRD b (Fig
9, TDZELNHLAZFURERILVHBEANILBED LANTFTEINTEER,
AN EZES TR R =V ARE &R END Z ERNTR I,

FHHMIICI T 5B OH A Y IZiE monocarboxylate transporter (MCT) 73 B
ELTW5, MEMCT 77 2 U —(SLC16)I%. 1-14 DT A Y 7 +— LDTFIEMR
BEEINTVDE O, ZOILEBEPERECOVTORENDH B DI,

MCT1(SLC16A1) . MCT2(SLC16A7). MCT3(SLC16A8) . MCT4(SLCI6A3) .
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MCT6(SLC16A6), MCTS(SLC16A2)72 & TNZ TATI(SLC16A10) T3 %, MCT1-4
TEEEC YL B VR E OISR & H & ST B 45 Y, MCTe 13FIR
HKTHETAZ=FEHEEL L P, 72 MCT8 13, Na'B XU H' I EF/IC H
RIRFLVEL THEFRF U UBIORN) I— NFu=V28%ET 5 %9, TATI
I N BLOHERGFNRFEET IV BINS VU AR—F—ThH5 ", 22T
ETERHBERMETH D RD BL O L6 MIRIZE T A ALBE X b % MCT
TAV 7 —LERHLNITDHIE2RRT, THETOHREND MCTI-4 28
ABMEEE L TH5Z LD MCT14 ORBMEN 2 b NTHEEFET 21T -2,
DOFER, RD BI T L6 RO WTNIZEBWTEH MCT4 BELBEEOTEH I @ Z &
PRENT(F—ZITRERVY D, Fishbein 5 1% MCT4 A ICHMEENICERE L
HBEYHTAREERETEVIZEETRERLTEY ¥, SEO/KBRL—
BT2bDTholz, WIZHIRNILBED LERRAZF U REYOMEEIC
FEEEZ D0 Ep R L, LEBEHHEERTH S CHC 05 mM 2 U A
2EF R LR, MEBEFRERTHRIZ, BIARFFUEROLO L
BB UCHERR L7 (Fig. 10), $72bbr U AR FZF L CHC OFFHIZ X b HEfa
NHBED EF L7-/ER, MIEEEERERT S Z EWRBINTE, £I TR
(Z MCT4/CD147 BB Mia 2 AV TR Z F U REMOREZHRIC OV THRE
#1772, MCT4/CD147 £EHEBFHIE~DOILBEE Y AHITBERESEZR L, Kn
fEi% 28.7 mM & E [ E4, oocyte FEHR THE STV 5 MCT4 @ Km fH 28.5
mM S IEFE—E L%, &5z MCT4 DEE R L UFREANC X - T MCT4 24>
L 7oLt 1338 < FRE S 72 (Fig. 15), Z DOIEHIRBRZ AWV TRET Lo R.
MRRBEOREWVIBAEER ¥ F 83 MCT4 20 LB X2 EHET S
Z &R NI (Fig. 16), —F ., MBEEEDOERWAKEER ZF 12 L AEHE
gL A ERD LN, BIROLBY, 2FFUEOMIMBIEL, I
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PHEOFNS D THENI L OHIREE L MCT4 ~OREZSR LIXEOHEER &
DT EDRTREINT,

UEDHERIV, RAFFUREMIZL > THEEINIHIEBALBRED LRI,
AR O D MCT4 ZJr L7 R LBk 2 X ¥ F U REMBEET 5 Z L ITER
LTWBHZEBRFEINTZ, LALLM Takeda Hid, ZANRREZF U BLN
VIUNRREFUDOEDMFERRENENETN230uM . 0.5 uM EHELTWS
P EERM LAY FUREROREITBE TOMBTETRER L B L THEE
EThbI b, 5% MCT4IZHTHREZ T U REYO KIEZHEH L. ICs
BEHBETHILEBULETHD, ILICREEORYF U RENLFET OILE
WMYIRABERZITORELT MCT4 DEESZ S HIZHRBICT OLER D EE
Zbivd,
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BhE T

AZFURERIEI DT R =V ARBEBFICOVWTHLNIT A0, K
BETRAZTFUREHOP CHROBEHORNE I ANAREZFUEZRANTELAD
RET21ToTc, BUANREZF UL, MIENILBED LR, MBENEBELR LV
(CHANR—E9 OEMELESIERZIL, T har RITREENLET R —
VAEHE L, EeEOMBBANLBED ERICBWCHAIREI LD MCT4 %
T UTHBHEHE A Z F o REDPHET D Z ENEFDO—H & 2o TVBHEE
HERRE NI,

© Lactic acid

0...A
r— (A cidification

Apoptosis ]
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BB AZFUREMCLDHBEEREY A7 Bk

i
=
2
il

RIRD L BY 2 ZF U RIEMIC L DBFRMABEREY X7 2B 55
HEIZOWTEERBNTKRET L8 E 134720, Naba 513 ethyl eicosapentanoate 73
ABFUREDOFGEELIHT 5 EHE L TOH8, FOMEIKEF XAk
o TN O I TAETEAZF U RENIC L 2HHEERE Y X 7 &5
FECET 2B ETo7e, 2¥F U REHRA TS BRENRRIE L
BE. FTREFUREYOBRENFIEEND, Lo T, REHRIIEE
AL PR =)NVRTERWIEREEIND, TEITREIFUREYOT/ERT
HDHAVAT o= METHRERFLEEIREROA 2B T2 HIEDORHST
TRBI, BELEIZBWTRAZFUREDIZLD2HMIOT R b — ZiTid,
ABEREMIEANBELABEESET A L EHOMCILE ), ZnbomEns

S

MR NFLEEE 2 B S H woﬁmﬁ%7wﬁ)mféwg%ﬁ%7é & T
AZFURED I SHEEZIMH TZ 20 TIIRVWNEE X T2,

EBEOBKRIG THWOLRTWA TV VLFEIE LTREEAEFT Y 7 A
(Bf& A ) BLO VB GERL VT ) v N) BETF LB 9,
AETIRINDDEY L A FF U RED O RERCET 2MEIZHRIZOVTH
JaA TR, MBEGESR ORI A NN—FPESEDO AL LE, 220
T VAEFIDZIRDS in vivo BV T HHER TE A NEPERLDICT 72D
BUNREF o2 AW TEGRBEET VT v NOERERART-, In vivo IT
B OHEEOFME L L Cid, EEDBRRDBIZIRV T b B BARE OfE
ESINTVIMFI LT FUBRARFT—B(CPKERAER LI ue
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BLO = U BOWSISEIC SOV TR LD TU T ISR 5,

4]



EH RBAMER L UERFE

i) EHEY - HE

st

ZERE LT,

Cholesterol assay kit Cayman Chemical
CPKII-7 A U 22— Wako

Sodum bicarbonate Wako

Trisodium citrate Wako

i) Mgk

BB ORIE i)ThAN,

iii) MTT assay ¥%=

H—E FE i) ThE,

iv) HMIREM pH RIEE

BE BETH v)Td~

v) IAN—BERREE

BB BIE ) TR,

42

B2 EH )BIOESE E-H 1) TRAZbLOICOWTIERR



vi) MlEN= VAT o— LV EBRIEE |

HIRE % 12well 7° L — h(Coster)iZ 1 mL/well T8 L. 37°C-5% CO, A > F
2 N—F—NT 2 RHERLIT o/, 0%, IBRIRICEMB ST -8 % 1 mL
BNL, —ERFBEEZITo /. TO®H, BART L— =t XV fija% &
L0 ELAEE2,900X g, 5 min) (& Y IR ENY L7z, [EIX L7~ #8824 PBS (4
°C) 1mL CT2EEEH L. = VAT m— L2 T 5 72 %I hexane : isopropanol (3 :
2 viv) IBEWR 1.5 mL 204, WL B L, 30 ofMEER 37CTHRRELR
L. hexane 300 uL iZF UEAE L 72, Cholesterol assay kit % FiV T cholesterol assay
cocktail ZFHH L. 96well 7L — k (FALCON) £ TH 7L 25 uL & cholesterol
assay cocktail 25 pL % & 1 250 rpm T 30 RRE €72, 37°CT 30 SRS
¥, £0%, FEEE 544 nm, #HFEE 590 nm THEIE L7,

vii) In#EH CPK HIE

7y bz =TV TFOLER, X2 FLEZ—/L (40-50 mgkg; ip.) I
THEELTz, 7y F2BRBICEE L, KR8 U CRIESIRZEH L,
ABEEKICER LEERERE L, 20%, REFICKEEIREL MKz
0.3 mL FORM|M L. ELIZMED~ Y VERM Uiz, T 0%, #0458 (1,600
Xg, 10 min) 1TV, EFEZETmMET L Lz,
MY > 7D CPK DFEEIX, 7 VT F AR RARFF—EHEER CPK II-7 X

b Uz —(Wako)D 7' h a— ) L|ZHEHL L 7=,
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BoE REBER

FB—IH RFZFUREMIDHAET A b— RIxtT B REAET FY U

LDE

TNAVRTHDIRBKEF NI DL EBIARZREF LA LEED
RDBLOL6 MlAGFERICE 2 2B LB LT,

RD cells L6 cells

120

: 100._L

80 +

120

100 b L

80 F

i

60 } 60 b

Y,

a0} s}

Cell viability (% of control)
—
Cell viability (% of control)
—

20 20F

RN
AR
AN

AAOANURNVRULRVARRRRAY

Ry

S
N

0 1
Cerivastatin concn. (uM) 0 1 1 1 1
NaHCO, concn. (mM) 0 0 1 10 25

0 '
Cerivastatin concn. (uM) 0 1 1
NaHCO, concn. (mM) 0 0 1 10 25

y—t
o

Fig. 17. Effect of sodium bicarbonate on reduction of RD and L6 cell viability

Each column represents the mean with S.D. of 4-6 determinations.
*; significantly different from control (no addition) at p < 0.01,

1; significantly different from cerivastatin alone at p < 0.01.

REEKFET R U AIRD BI UL MIIBIZBWW TR Y NRZF AT L A
AFRIET Z 1-25 mM DR TR ERFAICHH L7 (Fig. 17), L7 > T, &L
BOBFIIRLDROBE P T KBAEZET N VA2 M HFHZEIRT S 2 &
L7,
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WIZ, B Y SREF L NHET B MRNEIE LR L 0T H F—o R kT B
ZOREBART MY Y ARICE BB ERE L,

(2) () .

?
_ i
72 L L 1 1 ] 0 [‘] 1 | % ]

(sample(+)/control)
=) vy
T T

9}
I

Intracellular pH
*
Caspase-3/7 activity ratio

o oo e N & A0
o™ o 20 -\]‘35\’%& 0 o o P SR \]as@“

S e 4@5""“ Ce“$@\3003
= x e x

Fig. 18. Effect of sodium bicarbonate on acidification (a) and caspase-3/7 activity

ratio (b) in cerivastatin-treated RD cells

RD cells were exposed to cerivastatin (1 pM) in the absence or presence of 25 mM sodium
bicarbonate (pH 7.4). ‘

(a) Each point represents the mean + S.D. of 3-6 determinations.

(b) Each column represents the mean with S.D. of 3 determinations.

*; significantly different from control (no addition) at p < 0.05,

T, significantly different from cerivastatin alone at p < 0.05.

TORR, KBAKFT P VL 25mME2HRTHZLICX o TR ANREF
L DM IR SN Z ERRENT, Tl Y R FF TN
WCXDAAN—BI/TIEMED LF T KBBKRT N v AHCE - THEEIZH
BlEND Z LARENT(Fig. 18)y 2D b, TUNRREF UL - CHiE
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SNDT A b=V AT L, REEKET N U AR IHIMCER L T 5 HE
PERRR SNTZ, WICEROFHETE Y N2 ZFURFHET S RD BL L6 #
FADERRACITH T 2 REEAKFE T b Y U L DOFRIZ OV THRET LTz,

RD cells

L6 cells

(% 100)
Control Cerivastatin alone  Cerivastatin + NaHCO,
Fig. 19. Effect of sodium bicarbonate on morphological degeneration in

cerivastatin-treated RD and L6 cells

RD cells were exposed to cerivastatin (1 uM) in the absence or presence of 25 mM sodium
bicarbonate (pH 7.4).

FOFRER, BYNRAZF 2L 5 RD BLIUO L6 EAOERILIZ OV T & R
KEFEF FU UL Ko THHI S5 Z & A BT - 7= (Fig. 19),
WRICZ DRBEKRFET MY T LI L BHEEMHEIZIEN A X F L REH O E/E

HATHAH2 VAT u— VIR TG 2 DEE M LT,
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= 120f I l

5 ~

g2 100}

=

gé 80 | ?J,

S 4} g%é
Control Cerivastatin ~ Cerivastatin

alone +NaHCO,

Fig. 20. Effect of sodium bicarbonate on cholesterol-lowering effect

Cells were exposed to cerivastatin (1 pM) in the absence or presence of 25 mM sodium bicarbonate

(pH 7.4). Each column represents the mean with S.D. of 3 determinations.

ZOfRER, BYRNRREZF LB a AT — R TFIZx L CREBAET b
VNI, BEES IRV ERHELNE 2o T2(Fig. 20), L= ->T, T
VIEFNIARFF o REYOEERATH D2 L AT —UMETERIZITE -7
HELZHEZT, BWERTHLOHBBEED I A7 OXhEKBIZEBTE 52 LR
REnlz, WIZTNATVIZ L D2BEZIRE S DIZHREICT 272D REEKE
TR U UL LRERRICEERRETT AN VEEIE LTRASN S 7 = U BE AW
THREEIToT. T E I AR ZFURFHET 5 RD MBAGFRETICNTE 2
T UBOEBLRAONITDH I EERART,
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BIH REFTFUREPZLAHBHAT R h—Y R B U BEOEE

TNAVLRITHD 7 = BE R LI-FEO RD MlREGFERICE 2 3R %
Bat L7,

= 120 -

=

g 100 } L

5 i ]

S 80

£ 60t %

\

S N

> 40 \\\

3 \

© 20t §

N\
L N

Cerivastatin concn. (UM) 0 1 1 1
Citrate concn. (uM) 0 0 10 50

Fig. 21. Effect of citrate on reduction of RD cell viability

Each column represents the mean with S.D. of 4-6 determinations.
*; significantly different from control (no addition) at p < 0.05,

T; significantly different from cerivastatin alone at p<0.05.

FORER, BINREFUOREMELE LT, 7= 810, 50 pM % [FBF
BMUTERRISHBEATERORER LA PR bz (Fig. 21), LEzB-T, 7
TUBMHRBART Y ULALRABRICEY AREF UL AMBATERETIC
XU THRZIREZFTZ LB I N,

RIZE I ANRAZF U BMIC L DT R M=V RIZH L, 7 =V BEORIFFGNO
MREBEBBEB I I ZAA—E3/7EELZRET S Z LIV EHE L7,

48



(2)

(X 100)

Control Cerivastatin alone Cerivastatin + Citrate

(b)

Control

[
Cerivastatin alone — .
Cerivastatin + Citrat iRnmnmnngr =+

] H i H ] i i

0 2 4 6 8 0 12 14
Caspase-3/7 activity ratio
(sample (+) /control)

Fig. 22. Effect of citrate on morphological degeneration (a) and caspase-3/7 activity

ratio (b) in cerivastatin-treated RD cells

RD cells were exposed to cerivastatin (1 uM) in the absence or presence of 50 uM citrate (pH 7.4)
for 48 hours.
Each column represents the mean with S.D. of 4-6 determinations.
*; significantly different from control (no addition) at p < 0.05,

1, significantly different from cerivastatin alone at p < 0.05.

ZORER, BV AREFUOREMEEE LT, 72 U BRBREMNIBWHT
TERRALOEIE DM DS HERE T X 72 (Fig. 22(2))e T OFERIT Fig. 21 OAEFERR
TICHT 272 BBORE ISR LTV e, EHITH A —E3/7 {EHEICE
LT 7 = VEBRRREINC X 0 BB IR0 67 (Fig. 22(b). L7zt
ST, REBAEFT NI TLABIN I VB EOT D ULHID A X F L R

Wz X AT A M= RT3t L, #IHAICE< T ERBE LN o7,
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BZE BEBRRIEET LT v MORIETT AN ) A ORE

In vitro R TH L NI LT RBEKFE T b U AR IO = U BOMEEE D
BERD in vivo, TROBEERL SV THLEHTHS003, BYEROKELE
M52 THROTEETHLLEZOND, T TEIARZF UEEAIREIZ
LOBRBBREET VT v PaER L, REEKEST M) U AREIC X B1R%E
PREHRFE LT, REZF U REMIC L HEESRAE LB, Hfla+ o CPK
PR IZHH D 2 & b MfEH CPK EIXHEE OHBIEL 25,

TIT, BIANREFUBERE 7 v P TREFHRD OFHIRAKE L, migs
CPK EZ BT 5 Z LIT L » THEEDORE & 51 L7,

—o— Control
—&— Cerivastatin 10 mg/kg

1600

1200

CPK (IU/L)

800

4
D
S

1
0 2 4 6 8
Time (h)

Fig. 23. Plasma CPK levels after i.v. injection of cerivastatin

Each point represents the mean = S.E. of 4-7 determinations.

ZORR, HEH 2BMETIREY NRAZF 10 mgkg B EBEDOMIED CPK
IR RIKAFIIC B R B 2 & AR &7 (Fig. 23), F 70 ORITIEOIC D
L. 5% 8 BB\ TIZay be— L L~ LE TR T LE, 8 U A%
5 FAREIT X 0 B BARE O BRI T h B IBER LT A Z L TR
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oo TOZEDPHLHEBYANAREZF I VBEENRIEEIESNTNAEZ LN
BETH D, £ TRIZZID in vivo ET NVICRITTIRBEAZ T N 7 2058
ZRREEL 77,

2400 ¢ a
2000 F * A average
§ 1600 B
—_— o T
< 1200 b —&—12295
—f 2 T
X s00 | 8 X o
O
400 2839 o —§—482.9—-e—438.0
. —g— .
Cerivastatin (mg/kg) 0 10 10 10 10
NaHCO, (umol/kg) 0 0 10 25 50

Fig. 24. Effect of sodium bicarbonate on plasma CPK levels elevated by

cerivastatin for 2 hours after iv. injection

Each point represents the mean of 4-8 determinations.
*; significantly different from control at p < 0.01,

T; significantly different from cerivastatin alone at p < 0.05.

LTORER, BIARREZF U LRBAKEFET N) U LRRBICEETSZ LIk
V., BIARREZFNZED CPK EHIT 10-50 pmol/kg D& T E MK ZHIZHT
flSNDZEBHALNE o= (Fig. 24), 7 0BITBWT S 12,525

pmol/’kg DELFH TRIKDNR DB D N (T — F TR I 20,
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FE B8

AETIIRAZF U REDOHEEELMH T IHWEOERRE BHICE . BEt
o, BF_EZBWTRAZFURENDIZL > THEINETH b—L 2T
TN ST A EALNI L, F2T, AR T AL UL
TODEEHATDOI L TREFUREM L 2HEELMBI T 50O TR
W EER T, TAN LT BWEL LTI, BRSBTS 70 U LHl &
LTIHHSNORBART N ULARBLO = U8 E AV,

RERAKSFET R T LXK, BUNRRZFUZE B RD 72 5 TN L6 S DA R
BT 2 REERFICHE Lz(Fig. 17) S DICKBAET MY 741, BY AR
HF N X BDHBANERELE X O 2 8—F-3/7 OEELICR LT H e
B ZEPHALNE 2o To(Fig. 18), EIREBEAKETST MY LTI AR FF
(< X B MBI LI R L b SVEIRE T L7 (Fig. 19), MIBIOBRIRLILT A
F—VADFETHY . DOTRI—VZABBEOL I F AL (725 50 L
o T, REBAKRT M) UAZTEYARREZFUICEBTE =R 2% LIS
FIZB ZEpnRENnNTe, —FH., ZOBEMHDESEIERATHEa L 2T
—VETICH L TEREZEADEPERIT Lz, ZORR., B ARARFZF U
L5a VAT o= ETICH U TREBEAKET M) vAX, BB 520w L
WA DML 72T (Fig. 20), L7edi> T, TAHVILANIZA Z F 2Dk
RATHDav AT u—VERTERIZIIE L EEE 52T, BEATHLH
BEEDY R DAERIBIZEBRTED Z EBREENTZ, RIZTAH VI L
LDEBIIRE S DICHARRIZT 2720, RKEEAKFET MY UL L RREICERISE T
TAHVARE LTRAENE 7o By AN TR RTo, TR U AR
ZFUBFHEET D RD MEATFRETICRNT 27 2V BOBREALMTT S

52



LR BhT, TORR, BINRFZFUORGMERB LT, 7o BRE
EBINTIIMERRAFROET  MEOBEIRIE 7 5 TNT I 23— -3/7 IEERICB
THHIZDRDFRD b= (Figs. 21-22), L7 ->T, ZZUBIZBWTHAZF
CHREMBPFETLT RV RCK L THRIRE TR T I ENBEL L o
Tzo ETREEKFRT NI ULL I = UBOBEEIHIRZ BT S &, REEK
FT NI ULTBIARREZF N DI ANR—BESEEREZ2 3 be— LR
WMCETERT EREZDIZRI L, 7 =V BOMFEIZRIIFBNLDOTH -7,
INETARIFUREMBFET 5MBGRAETT VT v N OERITR S
Thole 79, ZZTHER ) AREF U EEREGIC X B A OB RAEE
ETNT v PEAERRL, REBAKERT M U ABI O = VRS X B IRESD
REBFE LTz, TORER, Y NRFZF 2 10 mghkg WESBEOMEET CPK EIT#E
1% 2 B £ TIIRRIRENIC EJ 35 Z L 0VRE 2 (Fig. 23). FDBITHER
DI L, BEH 8 KEICBW T2y e — b~ LETIRTF L, 20
BRE LTI CPK BAMFICBNW TSN TWD LEZ ONDN, ST
THd, Tl IANRRAZFUREIC XY BEHRBMEOBKERTH 2BER
bR TDHILRTEL, ZOZENHLHEINRRFIF UL Y BEENG X
BIENTWDZERRENTE, £ TRIZZOD in vivo TT V% W TRERK
XTMIVLBLO IV BOPRERIELTZ, TORER, B A2FF L
REBAKFET PV UL ZRBCRETLHZEICED, EUARRZFUITLS CPK
Lﬁﬁummmwgwﬁﬁfﬁﬁﬁﬁﬁﬂﬁﬁéﬂézkﬁ%éhtmgmk
F/ 7 T UBRIZBVT S 12.5-25 pmol/kg DO ELFH CRIBE DR IR bNT-(F—
FIIRERVY), LER-ST, ZNEDTAH VLENL. in vivo IZBWTH R F
FUREMI L HHEELZIMHITAIZIEE2RAELE, ZHETin vivo IZBIT 3
FEEIIR 7 0=V ADOBEENREENTE 7, AR LY invitro 1280
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TREBEKFET PV LABL O ZVBRRAZF UREMIZL DT R b—V R
T LTHBIZIREZTR L, &5 in vivo LBV THZODELRE L7z, 5% in
vivo IZBWTHERBICRIT 378 b ABEREFOERELZHE L. 21
HOBEFBRICT S Z LITBO TEETH 5,
ABFUREYDOBEEIL Y TV F—V R RELERELH D2 LD P,
REAKET R Y T AR LU T UBOGHRIZEN L OFERE < L IC b HH
ThHEEZLND, —F. THbOEMBERIZE LT AN ULICEN, o
FUNT L RADEA L B BRADBT BRI BAREMSSH B, Lizi>T,
INOEMOBREFER X OBBIC S X 2 BB L 51% in vivo L-LTRET S
VERDD EEZLND,
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ARETERAZF UREYOHEERIE Y A7 BRBFEOHRSIZRA DT, BHER
G THOON TV DT AR VLRI TH D IREEKE T M) 7 L b A 0T =
e 22 F U REMEGRTHI LIZEY . invitro BEWin vivo ICBI1T B R X
FUREDOBEZITMH END Z ERREE N, T H VAFEGEE
LTHa AT e VERTRIIEEETEX RV EbHLNER -T2, K
BENCLY, RAFUREYOEEMRICH L TIIEE42 5 2 TRIERO 2 18
BT OTEZRL LI b, A FUREYORLFERICETAEE M
REDEPREEIND,
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